Key indicators: powder synchrotron study; T = 298 K; mean (Ta-O) = 0.007 Å; disorder in main residue; R factor = 15.0; wR factor = 22.0; data-to-parameter ratio = 7.6.
Related literature
For a general description of structures and physical properties of garnets, see : Geller (1967) . Recently, high Li-ion conductivity was discovered in garnet-related compounds such as Li 5 La 3 M 2 O 12 (M = Nb, Ta), see: Thangadurai et al. (2003) ; Cussen (2006) . For studies focused on the substitution of La 3+ by divalent alkaline earth ions (Ca, Sr, Ba), see: Murugan et al. (2007) ; Thangadurai & Weppner (2005a,b) ; O'Callaghan & Cussen (2007) ; Percival & Slater (2007) . For indexing the powder diffraction pattern, see : Boultif & Louë r (2004) .
Experimental
Crystal data Table 1 Selected bond lengths (Å ).
(Sm,Ca)-O1 2.561 (17) Ta1-O1 2.014 (6) Li1-O1
1.843 (7) Li2-O1 Data collection: local software at 8C2 HRPD beamline; cell refinement: FULLPROF (Rodriguez-Carvajal, 2001); data reduction: FULLPROF; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: FULLPROF; molecular graphics: DIAMOND (Brandenburg, 1999) ; software used to prepare material for publication: FULLPROF. (Murugan et al., 2007) . The structure of the title compound is closely related to that of Li 6 SrLa 2 Ta 2 O 12 (Percival & Slater, 2007) . Li1 atoms are located at site 24d (tetrahedral), Li2 atoms at site 96h (distorted octahedral), Sm/Ca atoms are at site 24c (cubic), Ta atoms at site 16a (octahedral), and O atoms at general site 96h ( 
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Refinement
All reflections could be indexed with a body centered cubic cell. Any additional peaks due to symmetry lowering or impurity phase were not detected. The unit-cell parameter was determined with the DICVOL program (Boultif & Louër, 2004) synchrotron XRD data. The total amplitude factors (148, 'F obs ') were converted into structure factors and used as an input for the SHELXS97 program (Sheldrick, 2008) . The positions of Li1 and Li2 were then determined by difference Fourier analysis in SHELXL97 program (Sheldrick, 2008) . Structure refinements of atomic positions, occupancy and isotropic displacement parameters were carried out by the Rietveld method using the FULLPROF program with pseudo-Voigt peak shapes and manually selected backgrounds (Rodriguez-Carvajal, 2001) . In the refinement, the SOFs of two Li sites were constrained in such a way that the total amount of Li atoms was constant to maintain the chemical composition. The isotropic displacement parameters for two Li atoms were set to the same refined value because there was a strong correlation between the isotropic displacement parameters and the SOFs for both Li1 and Li2 sites. The Rietveld refinement plot based on the synchrotron XRD data is shown in Fig. 3 . Figures   Fig. 1 . Schematic representation of the crystal structure of Li 6 CaSm 2 Ta 2 O 12 ; the crossed spheres and the hollow spheres represent Li and Sm/Ca atoms, respectively. 
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